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ROUTER BiTs 


To select the correct type of bit to use, it is helpful to understand some of the essentials of the bit geometry. 


Radial Relief of the Cutting Edge 


The rounded surface of the carbide provides better support for the cutting edge and has less chance of 
chipping than a flat ground relief surface. 


Cutting Circle 


ae 


® 


BaD i ra 
Radial relief a. ae 


— Carbide teeth 
3 (enlarged for 
clarity) 


Shear Angle 


This is important when a clean cutis an essential factor. Bits with a shear angle have a cutting edge that slants 
forward or backward in relation to the bit. 


Shear Angle Straight 
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Hook Angle 


This is sometimes referred to as “rake angle” and determines the angle at which the cutting edge meets the 
stock. Bits with higher angles usually feed more aggressively and produce smoother cuts. 


‘ 


Low Hook High Hook 
Angle 


Angle 


Side Clearance 


This is the clearance between the cutting edge and the bit body. Correct side clearance minimizes friction 
and burning while still leaving enough space for chips to be ejected. 


Flutes 


The number of flutes determine the number of cutting edges on the router bit. Most commonly, bits will 
have 2 flutes. However, there are bits with one, three and four flutes. Multiple flute bits deliver a smoother 
cut and are usually easier to control. The trade off is less aggressive cutting and a slightly slower feed rate. 
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Anti-Kickback Design 
These bits feature a body that is much larger than a conventional bit. The enlarged body is just slightly 


smaller than the overall cutting diameter. The body limits the “bite” of the cutter on each revolution, so 
the chance of a kickback is minimal. 


Anti-Kickback Bit Conventional Bit 


Carbide Tipped 

Whenever possible use carbide tipped cutters. This is especially important when cutting man-made products 
such as particle board, MDF, etc., because they contain a high percentage of abrasive glue. Remember, all 
carbide tipped bits are not created equal because the grade of carbide can vary substantially from 
manufacturer to manufacturer. 


The grain structure is the important factor of the carbide. Always insist on micrograin carbide which is found 
on most high quality bits. On cheaper bits the carbide usually has a coarse or medium grain structure. 
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Flush Trim Bit 
BOTTOM MOUNTED BEARING 


APPLICATIONS: 
7 Template Routering 
Laminate Trimming 
General Flush Trimming 


VARIATIONS: 
_ 1/4" or 1/2" shank diameters 
1/2" to 2" cutting length 
1/4" to 3/4" cutter diameter 


Flush Trim Bit 
TOP MOUNTED BEARING 


APPLICATIONS: 
Top Mounted Template Routering 


VARIATIONS: 
1/4" or 1/2" shank diameters 
1/2" to 1-1/2" cutting length 
5/16" to 7/8" cutter diameter 


Solid Carbide Spiral Bits 
4 APPLICATIONS: 
Crosscuts, rips, mortise and general cutting 


VARIATIONS: 
1/4" or 1/2" shank diameters 
1/8" to 1/2" cutter diameter 


~ ee DOWNCUT SPIRAL - produces a cleaner cut and helps hold the 
workpiece in place. 

UPCUT SPIRAL - pulls chips up and out of Kerf for fast cutting; 

however, may leave a slightly frayed upper edge 


Lg RI 8 
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Rabbeting, Reducing and Counters 


VARIATIONS 
1/4" or 1/2" shank d 


1/16" to 1/2" rabbet 


Rabbet Bi 
APPLICATIONS 
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Chamfer Bit 


APPLICATIONS: 
Beveling Stock 
Cutting Multiside polygons 


VARIATIONS: 
1/4" or 1/2" shank diameters 
11-1/4°, 15°, 22-1/2°, 25°, 30° & 45° Cutter Angle 


8-sided 
22-1/2° Bit 


16-sided 
11-1/4° Bit 
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Roundover Bit 
APPLICATIONS: 
Rounding and bull nosing 


VARIATIONS: 
1/4" or 1/2" shank diameters 
1/16" to 1-1/4" cutter radius 


1-1/2" 1-1/8" 3/4" 5/16" 1/8" . 1/2". 1/4" 1/16" 1-1/4" 7/8" 3/8" 3/16" 


Quick Reference Guide to Roundover Bit Radii 


TOP GUN — 
¢ ROCKFORD TECHNICAL TRAINING INSTITUTE 


ROUTER TEMPLATE GUIDES 


Template guides are metal or plastic devices that attach to a router's sub-base. A tubular sleeve extends 
beyond the sub-base and is used to guide the router along a jig or similar device. Template guides are not 
usually interchangeable among tools made by different manufacturers. However, by constructing special 
router sub-bases, different brands may be interchanged. The most popular and versatile template guides are 
manufactured by Porter Cable, part #42000. This kit comes with 7 different sizes ranging from 5/16" to 51/64" 
Outside diameters. 


APPLICATIONS 


Template guides are generally used with router jigs to reduce or enlarge the cutout that the jig would 
produce. When using an outside cut jig template guides will enlarge the cutout; however, when using an 
inside cut jig the template guides will reduce the cutout. The advantage of using this system is that one jig 
is able to cut a variety of different sizes. For example: A single trim panel jig for an amplifier can be used 
to cut out trim panels that are covered in carpet, vinyl, cloth, and formica, all of which require a different 
degree of clearance. 
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Enlarged cut outs using different Reduced cut outs using different 
sized template guides. sized template guides. 


PUNCH AMP JIG EXAMPLE 


Cut out for Carpet, 2 
use 1/2" diameter oe : 
Flush Trim Bit Se 
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Ss “] 1/4" O.D. Router Bit 
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Cut out for vinyl reduced 1/16" around 
perimeter use 3/8" O.D. Template Guide 
with 1/4" O.D. Router Bit 


Trim Panel Reduction Template Router 
Upholstery Method Amount Guide Bit 


N/A N/A Flush Trim 
flush with jig 


1/16" around 3/8" O.D. 1/4" Spiral 
perimeter 


Flush (Plexiglass) 1/8" around 1/2" O.D. 1/4" Spiral 
perimeter 
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CALCULATING REDUCTION OR ENLARGEMENT 


The following steps can be used to calculate the am ount of reduction or enlargement by using different sized 
template guides and/or router bits. 


Step #1 Measure outside diameter of Template Guide. 


TEMPLATE GUIDE 
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Step #3 Subtract Router Bit diameter from Template Guide outside diameter to determine the 
degree of reduction or enlargement. 


3/4" Template Guide — 1/2" Router Bit = 1/4" reduction or enlargement 


—_ 
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VACUUM CLAMPING 


Vacuum clamping is a method of securing workpieces, templates, etc. for machining processes. Conven- 


tional clamps, such as C-clamps, are not needed. 


UNDERSTANDING VACUUM PART HOLDING 


Vacuum part holding is accomplished through the removal of atmosphere from the area between the 
vacuum template and the part tobe held. With all atmosphere removed from this area by the vacuum pump, 
the template and workpiece are being held together by atm ospheric pressure at the rate of fourteen pounds 
per square inch at sea level. In other words, the workpiece and template are not being “sucked together” but 
rather held together by external forces, which depends on a good seal (closed cell foam) and, most 


importantly, sufficient vacuum area to ensure a Strong hold. 


ATMOSPHERIC PRESSURE HOLDING PARTS TOGETHER 


To Vacuum 
Pump 


1eamp> Area which 


evacuates 


wa  — Closed Cell 
Foam Tape 


AT THE RATE OF 14 POUNDS PER SQUARE INCH 


Vacuum Area 

The amount of vacuum area depends upon the porosity of 
the material being cut and the lateral forces created by the 
machining process. For example, a 4" x 5" vacuum area 
(twenty square inches) may be adequate for 1/8" acrylic or 
ABS plastics, both are non-porous and easily machined, but 
would certainly be inadequate for 3/4" hardwood such as oak 
which is relatively porous and difficult to machine. In any 
case, vacuum templates and fixtures must be designed so 
that if loss of vacuum occurs while machining, it will not be 
dangerous to the operator or bystanders. 
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Closed Cell Foam Tape 
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Vacuum Measurement 

Vacuum is measured in "Hg" inches of mercury. 30 Hg is perfect vacuum which can only be reached under 
perfect conditions (non-porous materials, perfect seal between parts, located at sea level). Every 1,000 feet 
above sea level expect to lose 1 Hg. 


Calculating Holding Force 

Using the following formula, the holding force can be determined, which can aid in determining suitable 
jig sizes. Vacuum level (per the gauge level) divided by 2, then multiplied by the number of square inches 
enclosed by the closed cell foam tape. 


Example: 22 Hg + 2 = 11 lbs. of 
clamping per sq. in. 


Vacuum Gauge Vacuum Template 


8" x 10" = 80 sq. in. of clamping area 
11 x 80 = 880 Ibs.of Clamping Force 


Gasket Materials 

Gasket materials must be installed around the perimeter of the template or vacuum plate. Closed cell foam 
tape with an adhesive backing works best. Avoid weather strip foam tape. It is usually open cell and will not 
provide a good seal. Always use the thinnest foam possible, usually 1/8" thick works best. This will help to 
eliminate any lateral movement of the jig. 


Electric Vacuum Pumps 

Air compressors and vacuum pumps employ essentially the same basic mechanisms, thus, the equipment 
is very similar. The primary difference is that the air inlets and outlets are reversed. The capacities of vacuum 
pumps are basically specified as CFM (cubic feet per minute) of free air pumped, moreso than by horsepower. 
The sizing of a vacuum pump for a specific job depends upon the volume of air that must be removed. 
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Pneumatic Vaccum Pumps 

The most economical way to start utilizing vacuum clamping is by using a transducing pump. These pumps 
hook in line with an air compressor and usually work by a venturi design using the compressed air to create 
a vacuum. They are available in single and multi-stage configurations. A single stage unit forces compressed 
air through a small nozzle in an orifice section to generate high velocity. The high velocity air expands into 


an exit section with a decrease in pressure. This decrease creates a vacuum in the chamber between the orifice 
and exit sections. 


Vacuum 
Chamber 


Air Supply 


Multi-stage units consist of a single stage unit with additional exit sections. As each exit section is added, 
an additional vacuum chamber is provided. 


.. Exhaust 
nt. 4, 4.4.4.4," 
we sratatatetatatet. 
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2nd Vacuum Chamber 


Air Supply 


1st Vacuum Chamber 


Rockford offers a single stage unit, part #FA-01, that is ideal for vacuum templates and damping. 
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rim router bit. Templates enable 
car audio to be reproduced very 


Vacuum Templates 
These are generally used in conjunctio 
shapes for door panels, center consoles and oth 


quickly and accurately. 


n with a router table and a flush t 
er parts commonly used in 


s™. Be sure to apply gasket material around the perimeter 
k well when a quick disconnect is needed 


Templates are usually made from MDF or plexigla 
seal. Standard air tool fittings wor 


of the template to ensure a good 
to speed up production work. 


Vacuum Plate Clamping 
A vacuum plate can be used to hold a project to a bench for sanding, routering, etc. The big advantage is 


no clamps are in the way. Vacuum plates are generally constructed out of 3/4" plexiglas™ or 3/4" MDF 
covered with plastic laminate. 


Workpiece 


To Vacuum Pump 7 


Closed Cell 


Foam Tape 
Disconnect Fitting 


Work Bench 
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Rixht Angle C lamp : oe 
at is a to hold 2 pieces of material together at a 90° angle for screwing, nailing, gluing, 


Closed Cell Foam Tape 


—— To Vacuum Pump 


Material to 
be fastened 


Straight Edge Guide 
Used to guide router bits, circular saws, etc. for fast straight or angled cuts. 


To Vacuum 
Closed Cell 


Foam Tape 
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Straight Edge 
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CIiRClre CuUrring tras 


Cutting holes for speakers, port tubes, etc. is usually a job done with a saber saw which is time consuming 
and very inaccurate. A far better method is to use a router equipped with a circle cutting jig. With the use 
of these jigs, perfect circles can be cut quickly and accurately. There are two types of circle cutting jigs that 
can be used: a pivot point guide or a top mounted circle guide. 


PIVOT POINT CIRCLE GUIDE 


These guides mount to the bottom of a router in place of its standard base. The circle guide works basically 
the same way as a compass. A standard fixed base router can be used; however, a plunge router is easier and 
more accurate. With a plunge router, the bit enters the workpiece vertically and can quickly be lowered or 
raised. These guides are usually available with either an adjustable pivot point or preset pivot holes. 


Punch & Series 1 Pro Series 


ron, © 


10"9 6 10" 


12°? Oo 12" 


Pin slides 
in slot and 
knob locks 
it down. 


ADJUSTABLE 
PIVOT POINT 
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VOING A PIVOT POINT CIRCLE GUIDE 


The router bit recommended for use with this type of circle guide is a 1/4" diameter downcut spiral. The 
advantage of a spiral bit is that it has constant contact with the material being cut, thus eliminating burning 
and increasing feedrate. A standard two fluted bit only cuts the material every half a revolution which 
increases the chance of burning and decreases feedrate. 


Step #1 Locate the center of the hole to be cut, and drill a 1/8" pilot hole. 


Step #2 Select the size of the hole to be cut, then insert the pivot pin into the hole drilled in the 
previous step. 


1/8" Drill Bit 


Circle Guide eis 
Spiral Bit 


Woofer Box 


Step #3 Turn the router on and lower router bit a depth of half the material to be cut. Guide 
the router around the material. 


Step #4 Lower the router bit to cut completely through the material and guide the router 
around the material to finish cutting the hole. 
Be careful when completing the cut since the center of the hole where the pivot pin is located will 


become loose. 
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TOD MOUNTED CIRCLE GUIDE 


A top mounted circle guide is another method of cutting 
holes with a router. This guide is different from the pivot 
point guide in that it does not attach directly to the router. It 
is used in conjunction with a router to cut holes. The circle 
guide is no more than a piece of wood with a hole cut into it 
to guide a piloted router bit. The guide is attached to the 
workpiece with either screws or two sided tape. 


TOP MOUNTED CIRCLE GUIDE 


Note: One jig can be used to cut a variety of different sized holes 
by using a template to reduce the cut out size. Refer to 
“Router Template Guides” Chapter. 


CONSTRUCTING A TOP MOUNTED CIRCLE GUIDE 
Step #1 Cut a 3/4" piece of MDF at least 4" larger than the desired circle size. 


Step #2 Use a router equipped with a pivot point guide to cut the hole in the stock. 


USING A TOP MOUNTED CIRCLE GUIDE : 

ORL sora SS Top Mounted 
Step #1 Attach the guide securely to the mate- Circle Guide 
rial being cut using two sided tape or 


SCTEWS. 


Step #2 Usearouter witha top mounted bearing 


flush trim bit and rout the hole out. 
Flush Trim 


Bit 


Woofer Box 


ADVANTAGES OF A TOP MOUNTED CIRCLE GUIDE 
e Smaller holes can be cut easier (port tubes, small speakers, etc.) 
e The guide stays attached through the entire cutting process. 
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BASIC ROUTER J1GS 


A basic router jig is no more than an original part which might be readily available or constructed to suit 
a particular need. An example would be a 4" x 6" adapter plate to hold a 3" mid and 1" tweeter. Most installers 
have constructed dozens of these adapter plates and have used them in several different makes and models 
of cars. Every time an adapter plate is needed the same steps are done over and over again. The typical steps 
are as follows: 


Step #1 Rough cut 1/4" stock 

Step #2 Draw the outside shape of the speaker 

Step #3 Draw where the speaker holes will be cut 
Step #4 Cut out the plate with a jigsaw 

Step #5 Repeat steps 1, 2, 3 and 4 for the second plate 


Total construction time is an average of 15 minutes for 1 pair of adapter plates. If construction time is looked 
at over a time span of one week, 15 minutes can easily turn into an hour if 4 pairs of adapter plates were 
constructed during that week. Using the router jig technique only one plate will be manually constructed. 
This plate will become the JIG. Using the JIG in conjunction with a router table makes additional adapter 
plates able to be cut in a fraction of the time. 


An average of 5 minutes will be saved on the first pair and 12 minutes on each additional pair. Time saved 


on construction of 8 pairs of adapter plates would be as follows: 


MANUAL CONSTRUCTION 
15 minutes per pair x 8 pairs , 120 minutes 


JIG TECHNIQUE 
10 minutes first pair 10 minutes 


3 minutes per pair x 7 pairs = 21 minutes 


Total 31 minutes 


Time saved 89 minutes 


This is only one example of a part used often in the install bay. Any part that is cut out manually should 
always be saved and used as a jig to cut additional parts. 
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STEPS FOR BUILDING ROUTER JIGS 


Step #1 Obtain a part that will fit the application needed. 


A premade 4" x 6" adapter plate would be one example. If the part is not readily available one 
will need to be constructed. 1/4" masonite or plexiglass works well for this application. 
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ROUTER JIG 
4" x 6" Adapter Plate 
for a 3" mid and 1" tweeter 


Step #2 Install air fitting and closed cell foam tape around perimeter of jig. 
Vacuum clamping may be utilized if sufficient vacuum area is available. 


STEPS FOR USING ROUTER JIGS 


Step #1 Rough cut stock slightly larger than the dimensions of the jig. 
Cut the number of pieces needed. 
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Step #2 Clamp the router jig to the stock that is to be cut. 
Use vacuum clamping or two sided tape. 


Step #3 Drill 1/2" pilot holes where speaker cutouts are located. 
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Pilot Hole 


Pilot Hole 
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Step #4 Usea router table with a 1/2" flush trim bit and trim the 1/4" masonite using the 
router jig to guide the bearing. 


1/2 Flush Trim Bit 


Step #5 Repeat Steps 2, 3 and 4 for any additional plates needed. 
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RJ-4 
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4" x 6" Adapter Plate 


9" Adapter Plate 


Late Model Camaro Baffle Board 
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Bottom Panel of Door 


Side of Center Console 
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These jigs are used whe 


n a trim panel needs to be constructed for a square or rectangular shape such as a 
radio, equalizer, etc. 
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Not only will time be saved by using this method, accuracy will increase dramatically. 


TOOLS REQUIRED 
Table Saw 


Router Table 
1/4" Flush Trim Router Bit 


OPTIONAL 
Pneumatic Stapler 
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» BUILDIMC A SQUARE OR RECTANGULAR 
TRIM PANEL JIG 


Step #1 Measure the exterior dimensions of the radio, preamp, amplifier, etc. 
We are interested in the outside dimensions of the part that will protrude through the opening 
of the faceplate, amp rack, etc. 


Example: SYMMETRY RDAT 


“SYMMETRY 


=?) DOO® 


Step #2 Cut a piece of 1/4" MDF to match the above measurements. 
For future reference, this piece will be called the NOSE PIECE. If the trim panel is going to be 
. covered with material, add the following allowances to the nosepiece for clearance: 


Vinyl - 1/8", Carpet - 1/4’. 


2-7/8" 
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Hfeo #3 Cut a piece of 1/4" MDF 2" larver than the measurements of the NOSEPIECE. 
For future reference this piece will be called the BASEPLATE. 
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Step #4 Attach the NOSEPIECE to the BASEPLATE equal distance from all edges. 
Use double sided tape since this is only a temporary attachment. 
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Step #5 Cut 4 strips from 1/4" MDF to encase the NOSEPIECE on the BASEPLATE. 


These strips will be called GUIDE STRIPS. The router bit pilot will be guided along these to rout 
the jig. 7 | 


Example: (2) 1" x 9" x 1/4" strips 
(2) 1" x 2-7/8" x 1/4" strips 


ANAND 


aN 


os, 
Ut Hee 


sesetethtesenanssaths 


CH 


LILLE SE PELL AD 
ROTM R RAD ” 
CRA AERA REED AD 7 
PE EPP ALPE y 


*, ese oF? ., >.>. o 
SS ms te = SERRE 


SS 


oe 


Ln 


BiG 


bo 
OTS PP Led 


IRENE 


ta 


WS 
\ 
S 


Wits 


CPs 
COE 


VE: 


ee ee 


7 


GUIDE 
STRIPS 


f 
Ae 


Step #6 Permanently attach the GUIDE STRIPS to the BASEPLATE. 
Be sure to use glue and staples. Now remove the NOSEPIECE. 
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Step #7 Drill @ 1/2" pilot hole, then flush trim BASEPLATE. 


Use arouter table with a 1/4" flush trim bit and flush trim the BASEPLATE using the GUIDE STRIPS 
to guide the bearing.This piece becomes the FACEPLATE JIG. 


ROUTER TABLE 


Step #8 Cut 4 strips from 1/4" masonite to attach to the outside edge of the jig. 
These should extend at least 1/4" from the bottom of the jig. These will hold the faceplate in the 
jig while the nose opening is being routed. 


Example: (2) 3/4" x9 (2) 3/4" x 5-3/8" 


‘\ 


Step #9 Permanently attach the side strips to the edge of the BASEPLATE. 
The jig is now complete and ready for use. 
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STEPS FOR USING THE FACEPLATE JIc 


#1 Cut the desired faceplate material (ABS Plastic, Masonite, etc.) to the dimension of the jig. 


#2 Insert the material previously cut into the FACEPLATE JIG. 


LES 


Ss NY 


— #3 Drill a 1/2" pilot hole through the faceplate material where the Nose Cut Out is located. 


#4 Use a router table equipped with a 1/4" flush trim bit and rout out the Nose opening. 


REAR 


#5 Trim exterior of faceplate to fit application. 


: TOP GUN 
RTJ-6 


ROCKFORD TECHNICAL TRAINING INSTITUTE 


SSS sss 


[IRREGULAR SHAPED TRIM PANEL JIGS 


These jigs are used when a trim panel needs to be constructed for an irregular shape such as a Punch amp, 
CD changer, monitor etc. 
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Not only will time be saved using this method, accuracy will increase dramatically. 


TOOLS REQUIRED 
Table Saw 
Router Table 


1/4" Flush Trim Router Bit 
1/8" Rabbet Router Bit 


OPTIONAL 
Pneumatic Brad Nailer 
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BUILDING A JIG FOR AN IRREGULAR SHAPED 


TRIM PANEL 


Step #1 Obtain the product (amplifier, speaker, etc.) that needs the trim panel. 


Measure the outside dimensions at the points that protrude most. 
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Step #2 Add 1/2" to the measurements found in the previous step and cut a piece of 1/2" MDF 


to that size. 
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Step #3 Attach the 1/2" MDF previously cut to the bottom of the amplifier using screws or two 
sided tape. 


Step #4 Duplicate the shape of the amplifier. 
The bearing should be adjusted so it guides along the smooth edges of the heatsink. The original 
outside shape will be referred to as "A." 


Router Bit Used 


1/'2" dia. x 1" long 
Flush Trim Bit 
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Punch Amplifier 1/2" MDF Duplicate 


Step #5 Rabbet "A" 1/8 deep by 1/4" high. 


Router Bit Used 


1-3/8" dia. rabbet bit 
with a 1-1/8" bearing 
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Step #6 Flush trim rabbeted edges off "A". 


This piece now has a reduction of 1/4" from the original size. The reduced piece will be referred 
to as "B." 


Router Bit Used 


cy. 
; size "A' 
1/'2" dia. x 1" long : AS 

Flush Trim Bit 
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Router bit will be guided | : Reduced 
along the stepped edge. * es size "B" 


1/8" reduction around perimeter 


Step #7 Cut a piece of 1/2" MDF 5" larger in both directions than the original outside shape. 
This piece will be referred to as the BASEPLATE. 
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Becp HO Addesls "2" tn RANKPLATE equal distance from all edges. 


Use nails or screws for secure mounting. 
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Step #9 Cut (3) 1/2" x 2" x 12" strips of MDF. 
These will be referred to as SPACER and BRIDGE STRIPS. 


‘Step #10 Attach 2 SPACER STRIPS to BASEPLATE. 
Stay at least 1/2" away from any point of "B" (reduced piece). Either nail or screw firmly down 


to BASEPLATE. 


— This distance 
must be at 
least 1/2" 
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Step #11 Attach 1 BRIDGE STRIP to "B" and SPACER STRIPS. 


This will bridge and secure the pieces during the machining process. Either nail or screw down 
firmly. 


BRIDGE STRIP 


SPACER 
STRIPS 


Se 


BASEPLATE 


Step #12 Drill 1/4" pilot hole through BASEPLATE next to "B”. 


BRIDGE STRIP 


1/4" Pilot 
Hole 


SPACER 
STRIPS 


. 


‘s, 


BASEPLATE 
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Step #13 Flush trim BASEPLATE by guiding the bearing against ye 


Use a router table equipped with a 1/4" flush trim bit. Feed slowly in a counterclockwise 
direction. 


Router Bit Used 


1/4" dia. x 1" long 
Flush Trim Bit 


BRIDGE STRIP 


Cut out from 
router bit 


SPACER 
STRIPS 
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Step #14 Remove SPACER STRIPS and BRIDGE STRIPS from BASEPLATE. 
These may be discarded now and are no longer needed. This completes the TRIM PANEL JIG. 
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Note: The TRIM PANEL JIG is 1/4" larger than the original amplifier to allow clearance for carpet. If 
vinyl or plexiglass is being used, use a template guide with a 1/4" spiral bit to reduce cutout size. Refer 
to.“Router Template Guide” Chapter. 


Work Piece 1/4" Spiral Bit 


J 3/8" outside 
Trim Panel Jig : 36s diameter 


template guide 
Router Table 
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STEPS FOR USING AN IRREGULAR SHAPED 
TRIM PANEL JIG 


Once the jig is complete, putting it to use is a relatively easy task. Trim panels can easily be routed in less 
than 1 minute. 


Step #1. Attach Trim Panel Jig to the material to be cut. 
Use two sided tape or vacuum clamping, if there is sufficient vacuum area. 


Step #2 Drill 9/16" pilot hole. 


Step #3 Flush Trim Material. 
Use either a handheld router or a router table with a flush trim bit depending on the size of the 
panel. 


Note: If the trim panel needs to be reduced for different material, refer to “Router Template Guide” 
Chapter. 
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SPEAKER GRILLE JIGS 


This is a relatively complex jig assembly which aids in the construction of custom panels. These jigs will 
actually assist in cutting 3 of the most common parts needed for this type of construction. 


A. Speaker Baffle 
The speaker will be mounted onto this panel. 


fa 
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B. Grille Ring 
The grille insets into this cutout. 


C. Grille Insert 
The cover that protects the speakers. 
ee 
fo 
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To assist in cutting the parts needed, 3 separate jigs are required. 


#1 Outside Shape Jig 
Used to cut the speaker baffle and the outside of the grille ring. 


#2 Inside Cut Jig 
Used to cut the inside of the grille ring. 


#3 Grille Jig 
Used to cut the grille insert. 


Actual construction time of these jigs using the following techniques takes an average of 30 minutes. 
However, once the jig is constructed, parts can be duplicated in less than 5 minutes for future applications. 
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STEPS FOR BUILDING A SPEAKER GRILLE JIG 


Step #1 Design the outside shape of the grille. 
Keep in mind that this is larger than the 


actual cutout by 1/2" around the perim- | Example: a 

eter so be sure to allow clearance for (SS Seee— Outside 
speakers. When designing this shape, al- yi Shape 
ways try to keep at least a 1/4" radius on S : La aouna 
all corners. é: perimeter 


ee Actual Grille 
C, Size Cutout 
oS 


See Ste 


Step #2 Cut this shape out of a piece of 1/2" MDF. 
This will become the OUTSIDE JIG. If 


vacuum clamping will be utilized drill, ES fe ee 
oS tapped with air 

tap and install air fitting and also apply f: fitting installed 

closed cell foam tape around the perim- ka oe 

eter of the jig. This completes the OUT- hg go a 1 1/4" Closed 

SIDE JIG (A) which will be used in repro- o A ] | Ebi 


ducing parts in the future. 
Outside Jig 
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Step #3 Duplicate the OUTSIDE JIG (A) twice. 
These duplicates will be referred to as"B" and "C’. Use a router table with a flush trim bit. If vacuum 
clamping is not available, two sided tape may be used. 


Router Bit Used 
Vacuum Hose 


1/2" dia. x 1" long & Disconnect 
Flush Trim Bit 


* Poe ate! Soe Se See ee CHS HH oe oe ICD ‘ Scie 3 — % Router Bit 
Closed-Cell __ J, (Flush Trim Type) 
Foam Gasket = 5: 
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Step #4 Rabbet "B" and "C" 1/2" deep by 1/4" high. 
This step determines the finished ring wall thickness and may be altered if a different thickness 
is required. 


Router Bit Used 


1/2" Rabbet Bit 


Step #5 Flush trim the rabbeted edges off "B" & "C". 
These are now reduced a total of 1" from the original size. 


1/2" reduction 
around 


1/2" dia. x 1" long perimeter 
Flush Trim Bit é 


Router Bit Used 


. Outside 
Jig Wal 


Router Bit will be the guided 
along the stepped edge. 


Step #6 Rabbet "B" 1/16" deep by 1/4" high. 
This step determines the clearance for the grille. A 1/16" rabbet is ideal for vinyl and grille cloth 
applications. However, if carpet will be substituted for vinyl, increase the rabbet depth to 1/8". 


Router Bit Used 


1/16" Rabbet Bit 1/16" Rabbet Bit 
1/2" dia. x 1" long 


Flush Trim Bit with 
3/8" bearing 
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Step #7 


Step #8 


Step #9 
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Flush trim the rabbeted edge of "B". 

"B" is now reduced by a total of 1-1/8". If vacuum clamping will be utilized drill, tap and install 
air fitting and also apply closed cell foam tape around perimeter of the jig. This completes the 
GRILLE JIG, and will be used in reproducing parts in the future. 


Router Bit Used 


1/2" dia. x 1" long 
Flush Trim Bit 


Rabbet "C" 1/2" deep by 1/4" high. 

The rabbet depth on this step must always be the same as the diameter of the flush trim bit being 
used. For instance: If a 3/8" diameter flush trim bit had been substituted in previous steps for a 
1/2" diameter flush trim bit, a 3/8" rabbet must be used on this step. 


Router Bit Used 
1/2" Rabbet Bit 


Flush trim the rabbeted edge off "C". 
"C" is now reduced a total of 2” from the original size. 


Router Bit Used 


1/2" dia. x 1" long 
Flush Trim Bit 


Outside Jig 
"A" - full size 
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Step #10 


Step #11 


Step #12 


Cut (2) 1/2” thick pieces of MDF at least 2" larger than the largest points of the 
original OUTSIDE JIG. 

In this example the measurement would be 11" x 10." These pieces will be referred to as 
BASEPLATES. 


3 
e 


Sep ee ‘eee ae ‘. 
: : nnn nnaaaaneeeeees 
SSS“ SSH RSV Ss AV 
SSS R SSS SSSR 


S SS 


BASEPLATE 


Sees 
SSS 


"a ‘tg 


SEES 
RRR RS 


ae Pee ee ee ee 
AS 


SSNS 


A ~ inten 


SS Saaaa_auv~—w 
SSS 


EAA 


Cut (3) 1/2" x 2" x 12" strips of MDF. 
These will be used in the following steps and are referred to as SPACER STRIPS and BRIDGE 
STRIPS. 
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Step #13 Attach 2SPACER STRIPS to BASEPLATE staying at least 3/4" away from any point 
of a . 
Either nail or screw firmly down to BASEPLATE. 


SPACER oo BASEPLATE 
STRIPS Se 


Step #14 Attach 1 BRIDGE STRIP to "C" and SPACER STRIPS. 


This will bridge and secure the parts together during the machining process. Either nail or 
screw down firmly. 


BASEPLATE 
SPACER 


STRIPS 


BRIDGE STRIP 
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Step #15 Drill 1/2" pilot hole through BASEPLATE next to "C." 


The pilot hole will always match the diameter of the flush trim bit being used. 


SPACER — 
STRIPS | RNS 1/2" 


pilot hole 


BASEPLATE 


Step #16 Flush trim the BASEPLATE by guiding the bearing against "C". 


Feed slowly in a counterclockwise direction. 


Router Bit Used 


1/2" dia. x 1" long 
Flush Trim Bit 


Cut out 
from 


SPACER — fo router bit 
STRIPS a : 
BASEPLATE 
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Step #17 Remove SPACER STRIPS and BRIDGE STRIP from BASEPLATE. 
These may be discarded now and are no longer needed. The cutout in the BASEPLATE is 1" 
smaller than the original OUTSIDE JIG. 


Step #18 Attach the second BASEPLATE to the one just cut. 
This will be permanent so use glue and nails or screws. 


First BASEPLATE 
with cutout in it. 


Second BASEPLATE 


Step #19 Drill a 9/16" pilot hole through second BASEPLATE where the cutout is located. 
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9/16" 
pilot hole 


fa Rew OSs © 


oroebren 


cc — erererennrnreneeeennenants 
Foes 


—. — 


TOP GUN 
SG)-8 ROCKFORD TECHNICAL TRAINING INSTITUTE 


~ Step #20 Flush trim the second BASEPLATE using the first to guide the bearing. 


ii Router Bit Used 


1/2" dia. x 1" long 
Flush Trim Bit 


Step #21 Rabbet one BASEPLATE 1/2" deep by 1/2" high. 
Guide the bearing on the other BASEPLATE cutout. This returns the jig to the original size. This 
[7 completes the INSIDE CUT JIG. 
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STEPS FOR USING THE SPEAKER GRILLE JIGS 


Once the jigs are completed, putting them to use is a relatively easy task. The parts can easily be routed in 
less than 5 minutes. 


Step #1 Duplicate "A" Outside Jig 4 Times. 
Two duplicates are for the grille rings, usually 1/2" 
thick MDF. The other two duplicates are for the 
speaker baffle boards usually 1/4" thick MDF. 


Step #2 Duplicate "B" Grille Jig Twice. 
Usually 1/4" thick MDF is used. 


Step #3 Insert 1 Duplicate "A" into Inside Cut 
: Jig and Drill 9/16" Pilot Hole 


Step #4 Flush Trim Duplicate "A". 
Guide bearing against inside cut jig feeding 
in a counterclockwise direction. 


Step #5 Remove Duplicate "A" from Inside Cut 
Jig. 


Take care removing to avoid cracking or dam- 
aging. The GRILLE RING is now complete. 


‘ Step #6 Repeat Steps #3, #4, and #5 for Second 
Grille Ring. 
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Because of their durability and relatively easy installation, plastic laminates are widely used to cover 
countertops, furniture, and cabinets. They have recently made their way into custom car audio installation 
and are used on ampracks, center consoles, subwoofer boxes and many other applications. Plastic laminates 
are available with satin, high gloss, or a suede-type finish. 


PLASTIC LAMINATE GRADES 


Plastic laminates come in three different grades: Standard, Post Forming and Vertical. The grade defines the 
thickness and the application of the laminate. 


Standard Grade 

This is the most common grade and is often used to cover countertops and furniture because 
of its durability. It is the thickest of the three grades at 1/16". Because of this, Standard Grade 
laminate has two drawbacks. First, it is not very flexible, so it cannot be bent around a curved 
surface without cracking; and second, edge seams are more visible because of the thickness of 
the dark substrate. 


Post Forming Grade 
This is the most flexible of the three grades since a cloth liner is compressed into the substrate. 
It is half the thickness of Standard Grade at 1/32", so edge seams are not as visible. 


Vertical Grade 


This is generally used on vertical surfaces such as the sides of cabinets. It is half the thickness 
of Standard Grade at 1/32", so edge seams are not as visible. 
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TOOLS REQUIRED FOR INSTALLATION 


Router or Laminate Trimmer 

A standard router is sufficient for basic applications, however, it does have two disadvantages. First is the 
size. Most routers are generally too large to hold with one hand which can make them difficult to use while 
trimming laminate. Second, most routers have a fixed 90° base so trimming at an angle would be 
impossible, such as on a wedge shaped enclosure. Because of these disadvantages, a laminate trimmer with 
a tilting base is a good investment when using a lot of plastic laminates. Laminate trimmers are generally 
about half the size and weight of a standard router. 


Standard router next to trimmer 


ROUTER BITS Trimmer with base tilted 
Listed below are the most common bits used in plastic laminate application. 


Integral Pilot Flush Trim Bit 

This is the least expensive bit, but it does have one major drawback. It has an 
integral pilot, which means the pilot is not isolated from the cutting surface. So 
the pilot is spinning at the same speed as the bit itself which can cause burning 
or marring of the surface it is being guided against, such as laminate. This bit is 
best used when guiding against a non-finished edge such as raw stock. 


Standard Flush Trim 


Ballbearing Pilot Flush Trim 

The pilot on this bit is a ballbearing that is isolated from the cutting surface, so it 
only spins at the rate the router is being fed. When using this bit be sure to exert 
sufficient pressure against the bearing so that it does not spin freely which could 
also damage the surface. This bit is the best choice when finished work is required, 


because there is a lot less chance of damaging the laminate surface. 


Ball Bearing Flush Trim 
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Bevel Bit 


This bit is usually available with either a 7° or 15° cutting angle. It is used tosmooth 
and bevel the edge of the laminate. 


Bevel Bit 


OPTIONAL TOOLS 


Mill File 


This is used to smooth and bevel the edge of the laminate and 
usually is a better choice than a bevel bit when using Vertical 


Grade. It can also be to file corners square that were left radiused 
by the flush trim bit. 


Mill File 


Spray Gun 
A standard automotive type spray gun will work fine for spraying all types of 


contact adhesive. However, for best results purchase a spray grade adhesive. If one 


is not available the adhesive may be thinned as recommended by the manufac- 
turer. 


Laminate Roller 


These are used to roll laminate out to ensure a strong bond. A plastic or rubber faced 
roller usually works best and will not damage the laminate surface. 


Ne 
xs 
I 
et 
% 
# 8 
se 
Las 
> > 
“i 
iX 
a 
x 
BS 
~% 


Laminate Roller 
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BASIC PLASTIC LAMINATE APPLICATION 


Basic plastic laminate application involves five easy steps. The entire process is relatively easy and 
professional results are almost immediate. 


Step #1 Rough Cut The Laminate 
This is usually done on the table saw. When cutting, be sure to add at least 1" to all dimensions. 
Example: If one side of the project measures 12" x 10", cut the laminate at least 13" x 11". Doing 
this allows room for error when mating the laminate to the stock. Remember, contact cement 
bonds instantly. If the pieces are not registered together correctly, the laminate cannot be 
removed or repositioned without breaking or cracking. 


Step #2 Apply The Contact Adhesive 
The fastest and most economical method in applying contact adhesive is by using a spray gun. 
However, if a spray gun or compressed air is not available, the adhesive can be brushed or rolled 
on. Both surfaces, stock and laminate, must have glue applied to them. Wait for the glue to be 
dry to the touch before bonding them together. 


Note: When applying the laminate, be sure to start the application on the least visible surface and finish on the most 
visible. By doing this, the seams will be less noticeable. 


Step #3 Adhere The Laminate To The Stock 
Be sure the laminate and stock are registered together correctly because once contact is made the 
pieces cannot be repositioned. When working with smaller pieces, align one edge to start the 
bond and work across the stock. Apply pressure over the entire area by tapping with a rubber 
mallet and a length of hardwood or by using a roller designed for this purpose. If working with 
larger pieces, place strips of wood or dowels between the laminate and stock. Then start at one 
edge and remove the strips one at a time while working across the entire length. 


Step #4 Flush Trim Laminate 
Once the first piece of laminate is applied and pressure bonded, trimming can begin. Trimming 
the laminate flush to the stock is a relatively easy task when using a router with a flush trim bit. 
Guide the router around the stock trimming the overhanging laminate flush. Feed direction of 
the router should be the same as in conventional routing. 


Step #5 File Edges 
Filing the laminate flush with the stock is a very important step in ensuring professional results. 
By doing this, edge seams will be tight and gap free. Use a mill file guided by the flat part of the 
stock and gently file the laminate flush. Be sure to file into the laminate and lift on the backstroke. 
Failure to do this could result in the laminate being pulled away and/or chipped. 


After completing Step #5, repeat the steps for the remaining sides of the project. The only thing that will 
be done differently is the filing of the laminate that overlaps previously installed pieces. When filing these 
edges, file at a 15° angle to reduce the sharpness of the edge and to give it a beveled look. 
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SEAMING PLASTIC LAMINATE 


Betterley Underscribe 


This ingenious device was developed and is manufactured by Art Betterley of Art Betterley Enterprises. This 
tool makes cutting joints in plastic laminates unbelievably fast, easy and very accurate. The underscribe 
works well on V-32, vertical, or 1/16" standard laminate material. The joint is cut after gluing and laying the 
pieces down with one piece slightly overlapping the other. The base is designed so only a minimal amount 
of dust from the routing finds its way under the joint. The underscribe can be used to make tight laminate 
butt joints on circular edge bands, mitre joints or on a simple, straight seam. 


RS 


ASSES Overlapping 


Laminate 


Part #2 
Installed 


Laminate 
Part #1 


Using The Underscribe 

Step #1 Router a true straight edge on Part #1. 
This is the edge the underscribe will guide against and any imperfections on this part will be 
seen on the finished seam. 


Step #2 Apply contact cement to the laminate Parts #1 and #2 and to the core stock. 


Step #3 Adhere Part #1 to the stock, making sure to align the seam correctly. 


ea ne 
¢ ROCKFORD TECHNICAL TRAINING INSTITUTE 


Step #4 Adhere Part #2 so that it overlaps Part #1 by at last 1/4" but less than 3/4". 


Step #5 Position the underscribe with its guide next to the edge of Part #1. 


The tapered edge will pick up the overhanging laminate, Part #2, and cut it to size. A slight back 
bevel will be cut on Part #2 so it will drop down next to Part #1 fora perfect fit. 


Router 
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Installed 


Laminate 


Part #1 
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INLAYING IN PLASTIC LAMINATE 


Inlays in plastic laminates are becoming increasingly popular as customers recognize the ability of 
fabricators to inlay different laminates and metallics. 


Cutting inlays isa very simple process done with a router or laminate trimmer, template guide, inlay bushing 
and a 1/8" downcut spiral router bit. 


Clockwise: inlay bushing, nut, 1/8" 
downcut spiral bit, template guide 


Step #1 Construct A Template | 
Construct a template for the desired shape that is to be inlaid. It can be an outside or inside guide 
template, or multiple templates where two or more colors are being used. 


Outside Template - The routeris guided around the outside of the 
template in a counterclockwise direction. 


Inside Template - The router is guided around the inside of a 
template. Note: Feed in a clockwise direction. 


Templates are usually constructed of 1/4" masonite or clear 1/4" 
plexiglass. 


When using an inside template, no corner or indentation can be smaller than 9/16" diameter or 9/32" 
radius. An inside template must be 7/16" larger than the actual inlay. Example: An 8" circle would 
have an 8-7/16" cutout in the template. 


If using an outside template, it must be 7/16" smaller than the desired inlay. Example: An 8" circle 
would have a 7-9/16" template. 
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Step #2 Clamping the Template 
Position the template over the sheet of laminate or project that will receive the inlay. Then clamp 
the template down using clamps or two sided tape. : 


Step #3 Routing The Inlay Cutout 
Use a router equipped with a 1/8" downcut spiral bit and 
a template guide to rout the workpiece. This will pro- 
duce a routed outline of the inlay in the workpiece. The 
remaining laminate must be pried out. 


Note: If using an inside template, install the 1/8" bushing on 
the template guide. Feed in a clockwise direction. If using an 
outside template, feed in a counterclockwise direction. Do not 
install the 1/8" bushing on the template guide. Routing The Inlay Cutout 


Caution: Care must be taken when tipping a standard router into the inlay material to provide a clean 
cut. When practical, start the router cut from the edge of the workpiece, or use a plunge router when 
possible. 


Step #4 Routing The Inlay 
It is recommended that the area from which the inlay 
will be cut be adhered to a piece of scrap wood with 
two sided tape. This will prevent the inlay from 
chipping or flying out when the cut is complete. 


Place the template over the laminate from which the 
inlay will be cut and clamp securely using two sided 


tape. If using an inside template, remove the bushing 
from the template guide at this time. If using an Routing The Inlay 
outside template, place the bushing on the template 

guide. Carefully rout around the template which will 

produce the inlay piece. 


Step #5 Inserting The Inlay 
Insert the inlay piece into the workpiece cutout. It may be necessary to sand the edges and corners 


of the inlay to provide a quality fit. Care must be taken not to oversand. Use contact cement and 


adhere the inlay in place. 


TOP GUN 
PL-8 ROCKFORD TECHNICAL TRAINING INSTITUTE “WE 


FIBERGLASS 
MOLDS 
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CONSTRUCTING A FIBERGLASS MOLD 
RONSTEVC TINS FE ee 


Materials Needed For Fiberglass Molds 


Construction Materials Tools Needed 


Black Tooling Gel Coat Laminating Roller 
Polyester Layup Resin Finishing Spray Gun (optional) 


MEK Hardener Gel Coat Spray Gun (optional) 
PVA Mold Release - PARTALL #10 Respirator 

Mold Release Wax - PARTALL #2 Rubber Gloves 

3/4 oz. Fiberglass Mat fe 

1-1/2 oz. Fiberglass Mat 


CATALYZING OF POLYESTER RESINS 


Generally, with air temperature in the 70's, 1% hardener will result in a pot life 20 to 2S minutes, after which 
the resin gels and is no longer usable. If air temperature is above 80°, reduce hardener to 3/4%, or above 90° 
to 1/2% for longer working time. Below 70° increase hardener. (A quart will allow more working time than 
a gallon.) Work in the shade if possible. High humidity will retard the cure. Resin applied in rainy or foggy 
weather, or in the afternoon will take longer to cure. 


When adding hardener to resin mix for several minutes, scraping sides and bottom of container to make 
certain all the resin is catalyzed. Allowing the resin to sit a few minutes after mixing will speed the cure, 
particularly for small or thin applications. 


Volume of catalysts to be used with polyester resins MEK peroxide 
Percent by weight 
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HARDENER 


8 teaspoons — 40cc 1/2 teaspoon — 2-1/2cc 
2 teaspoons — 10cc 1/4 teaspoon — 1Ccc 
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TIPS ON CONSTRUCTING A FIBERGLASS MOLD 


Step #1 The Plug 
In order to have a form from which to develop a mold, it is necessary to either build the article 
from scratch using wood, plaster, polyester putty, formica, sheet metal etc., or have on hand a 
completed article to be duplicated. The latter is the fastest method. The plug is generally a male 
model exactly like the item that is to be fabricated in every detail. The plug should have a draft 
(taper) so that the mold and plug will separate easily. If the plug has reverse bands, a split mold 
will need to be constructed that can be spread or taken apart. 


If the plug contains soft materials on its surface such as plaster, wood, or putty, it will have to be 
sealed with lacquer or resin to fill the pores. If plaster is used, it must be oven dried and then sealed. 


PLUG PREPARATION 


Sand 220 Grit Wg 


Step #2 Mold Release 

To prevent the mold from sticking to the plug, coat the plug with a plastic film known as "PVA". 
This is a green plastic dissolved in alcohol. It can be brushed or sprayed on, but the best system 
is to spray on three thin coats, the first being a "mist coat". The appearance will then be green. 
Each coat must dry half an hour or so with no pools or drips to blemish the mold surface. For the 
easiest possible parting, before applying the PVA, apply a soft wax (Partall #2) formulated for use 
with PVA. Polish with a soft towel and then spray on the mist coat of PVA. After the third coat 
of PVA has dried, gently apply a coating of this wax over it for easy parting. 


NOTE: Wait 1 hour between steps. 
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Step #3 Applying the Gel Coat to the Mold 
The first step of the mold is to apply the gel coat which becomes the mold surface. The gel coat 
must be "exterior gel coat" (wax free). If many parts are to be taken off the mold, it is desirable to 
use a "tooling gel coat" which is designed to give longer life in mold use. The gel coat should be 
in contrasting color to the surface of the part being made. Since most parts are light colored, black 
gel coat is commonly used. 


If brushing on the gel coat, apply two coats. The first coat must cure several hours before the 
second coat is applied. The best means of gel coat application is a simple gel coat gun designed 
for the purpose and is easy to clean. Air pressure of 80 to 90 pounds is desirable. Gel coat should 
be applied at least 15 mils thick. If the plug was rough requiring considerable sanding of the gel 
coat, double the application. Before applying the gel coat, it must be catalyzed with one to two 
percent using MEK peroxide hardener. When the gel coat has cured so that it cannot be scratched 
off with the fingernail at the edge of the mold (2 to 4 hours to overnight in cool or humid weather) 
it is ready for the "skin coat". 


GEL COAT 


NOTE: Alligatoring, or wrinkling in gel coats can result from: 
a) Gel coat too thin in spots. 
b) Insufficient hardener, or hardener not mixed well enough. 
c) Gel coat not cured long enough before mat layup. 
d) Acetone cleaner drips out of roller or brush during mat layup. 


Step #4 Skin Coat 
This is a layer of 3/4 oz. fiberglass mat, which is thin enough so that all air bubbles can be seen 
and removed while “wetting out” the mat. The resin should be applied with a brush until no white 
fibers remain. Any air bubbles are then eliminated with a grooved plastic or metal laminating 
roller. The polyester resin used should be “lay-up resin” which is wax free. Be careful not to over 
catalyze when laying up the glass. The resin should be catalyzed to 1-1/2%. Refer to the chart on 
page FM-1. 


SKIN COAT 
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Step #5 Build Up Layers 

When laying up a fiberglass mold, warping can be avoided by allowing each layer to “kick” or gel 
before proceeding with the next layer. Fora larger mold, it is good to apply just one layer per day. 
After the “skin coat”, 1-1/2 oz. mat can be used for a faster build up. Generally, woven roving is 
not used in molds because the pattern transfers through the mold to the gel coat. If it is necessary 
to use woven roving for strength in a large mold, it is applied after a thickness of 3 or 4 layers of 
mat has cured hard. The thickness required in a mold depends upon size and shape and the 
number of parts to be taken off. 


BUILD UP LAYERS 


Step #6 Removing Plug From Mold 

Allow mold to cure overnight if possible so that it will hold its shape. The first step is to trim the 
excess laminate back to the mold edge. This is easily done with a saber saw and a metal-cutting 
blade. Next, the edges are sanded carefully until the line between mold and plug is exposed. Then 
a sharpened "tongue stick" is forced between mold and plug to separate the edges. The stickis then 
pulled clear around the plug until all edges are freeandno bridges remain. Avoid using metal tools 
for this purpose as they will scratch the mold surface. The mold should now pull free of the plug. 
If not, the parts can be flexed or pounded gently with a rubber mallet. If necessary, air or water 
can be forced under pressure between plug and mold. A hole can be drilled through the interface 
for this purpose. PVA is water soluble, which facilitates parting with water pressure. 


Step #7 Polishing The Mold 
Depending upon the condition of the mold surface, it may have to be sanded with 220 grit 
working up to 600 grit wet or dry. The surface is then polished with regular and fine finish 
compound formulated for fiberglass work. Best results can be achieved by using rubbing 
compounds followed by a polishing compound to bring out a mirror finish. 


Before using a mold, it should be allowed to cure at least a day or more if possible. Be sure to use PVA parting 
film and soft wax for the first 3 or 4 parts, after which a carnauba wax can be used. 
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PROCEDURE FOR HAND LAYUP OF A MOLD 


Step #1 Mold Release Steps. 
Remove dust and dirt from mold. If mold is plaster, wood, or new fiberglass, apply soft wax (Wax 
#2) and buff with soft towel. Then spray or brush with PVA parting compound and allow to dry. 
If mold material is well cured fiberglass, apply three coats of hard wax, carnauba type, buffing 
between each coat. 


Step #2 Milled Fiber 
Mix milled fiber with part of the skin coat resin until a thick putty is produced. Pour this mixture 
into any valley where mat does not reach. Immediately proceed to Step #3. 


Milled fiber mixed 


with resin 


Step #3 Lay Up Skin Coat 

Cut 3/4 oz. mat to cover mold. Brush catalyzed resin over the mold surface, then apply the mat. 
Work with brush, adding more resin where necessary until all white areas in mat fibers have 
disappeared and all air bubbles have escaped. A mohair roller is ideal for rolling in the resin, and 
a serrated plastic roller assists greatly in popping any remaining bubbles. Avoid leaving excess 
resin standing in puddles. Resin rich areas weaken the part. Where rollers will not reach, brushes 
must be used. When this step is complete, clean all tools in acetone. Allow skin coat to cure before 
next step. 
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Step #4 Lay Fiberglass Reinforcement 
Lay fiberglass reinforcement to desired thickness. Two layers of 1-1/2 oz. mat is usually adequate, 
depending upon design. Apply each layer asin step 3, but it will not be necessary to wait for curing 
between these layers. Be sure to shake all acetone out of brushes and rollers before applying resin. 
Acetone drips can result in uncured spots in the lay-up. 


Milled fiber mixed 


with resin 


Step #5 Trimming 
On a small lay-up, the fiberglass laminate which hangs over the edge of the mold can be trimmed 
off easily with a razor knife by catching the “trim stage” (the period after the lay-up has gelled 
but before it has hardened). On a larger lay-up, the fiberglass can be trimmed witha saber saw and 
then sanded with coarse sandpaper. 


Step #6 Curing 
Curing may take from two hours to overnight, depending upon turnover desired, temperature, 
catalyzation, and nature of part. If laid up in a female mold, longer cure will affect shrinkage and 
easier parting. In a male mold, the part comes off more easily before it shrinking. If the part is 
subject to warping, a longer cure may be necessary. In any case, when the part is removed it should 
be supported in its desired shape until fully cured. 


Step #7 Remove Part From Mold 
First, examine the trim edge all the way around the mold makingsure there is no resin bridging 
the line between the mold and the part. Sand this edge where necessary. Wooden wedges, such 
as “tongue sticks”, can now be pushed into the edges to start the separation. Continue separation 
by pulling and flexing. In some cases, it is necessary to drill a small hole in the mold and apply 
air or water pressure. 


Step #8 Finishing 


Trim edges and back of part may need to be fine sanded and coated with surfacing resin or gel 
coat. 
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WorRKING WiTH ACRYLIC 


FINISHING ACRYLIC EDGES 


After all surfaces are machined to the desired size and shape, finishing can begin. 


SANDING 


Step #1 


Step #2 


Step #3 


Rough Sanding 

Rough sanding is necessary to remove all 
machining marks left by router bits, saw 
blades, etc. For this first sanding step, use 
80 to 120 grit sandpaper depending on the 
condition of the acrylic. Generally, hand 
sanding works best since it generates less 
heat. Electric or air drive sanders generate a 


lot of heat that can deform the acrylic 
surface unless proper cooling is supplied. The sandpaper should always be used on a rubber 
sanding block or pad. This will ensure that the surface gets sanded evenly. Continue sanding until 


all machining marks are gone. 


Initial Sanding 

This step starts to remove the sanding scratches left by the rough sanding step. For this step, 220 
grit sandpaper on arubber blockis generally used. It can be used either wet or dry. For wet sanding, 
be sure to use a wet/dry sandpaper. The advantages of wet sanding is less heat is generated and 
the water clears the pores of the sandpaper making it last longer. Continue this step until all deep 


sanding scratches are removed. 


Intermediate Sanding 

This step starts to remove the sanding scratches left by the initial sanding step. For this step, 400 
grit wet/dry sandpaper on a rubber block is generally used. Wet sanding is the best choice for this 
step as it will allow the sandpaper to last longer and provide a better overall finish. 
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Step #2. Cutting Down 


In this polishing operation, the piece of 
acrylic is held lightly against the revolving 
wheel. Be sure the wheel is revolving to- 
wards you. Then firmly hold the acrylic 
and apply it lightly against the face of the 
wheel. Keep the acrylicin constant motion 


from side to side against the wheel. Never 
hold the acrylic in one place because there 
is danger of burning or melting the plastic 
surface. Continue this until the surface has 
a smooth semi-gloss appearance. 


Step #3 Coloring 
This is the final buffing process and will pro- 
duce a high luster finish. For this step move the 
edge of the acrylic up and down on the face of 
the buffing wheel. 
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SUGGESTIONS FOR EFFICIENT POLISHING 


1. Use minimum pressure against the wheel. Let the wheel and composition do the work. 
2. Never look away from your work. 

3. If the wheel slows down, too much pressure is being exerted. 

4. Inspect the work frequently. 


5. Use care and do not allow the acrylic to overheat, which can cause discoloration and/or disfiguring. 


CLEANING 


When acrylic surfaces become dirty, wash them with soap or detergent and plenty of water. Use a soft, clan 
cloth such as a cotton diaper. Wash using only minimum pressure. Let the soap and water do the work. Dry 
with a clean chamois. Cleaning with a dry cloth will scratch the surface. The use of an anti-static plastic 
cleaner is also highly recommended. This will help cut down on static electricity which attracts dust. 


CAUTION: 


DO NOT use window cleaning sprays. DO NOT use solvents such as acetone, lacquer thinner, etc. 
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